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to state that the condition of integrity of a motor fibre
is in the cord.

For ease of expression, we may translate these two
propositions in the following manner: in nerves, the
motor fibres have their nutritive cells in the cord, the
sensor fibres have their nutritive cells in the ganglia of
the posterior roots.*

If the integrity of the tubes of the peripheral nerves is
due to the nutritive centres and not to the alternations
of activity and repose, we are right in supposing that it
is the same for the tubes of the cord, and that the degener-
ations which we have studied are due, not to the func-
tional inactivity, but to the suppression of the action of
the nutritive elements. Here experimental demonstra-
tion is impossible. In truth, in the cord, contrary to
that which we have seen for the sensor fibres of the
peripheral nerves, the degeneration of the tubes is pro-
duced always in the direction of their physiological
activity. The antero-lateral columns, which conduct
centrifugal excitations, degenerate below the point in-
jured, that is to say, in the portion which is no longer
excited ; the posterior columns, whose conductibility is
centripetal, alter above the point injured, in the portion
which is thus reduced to functional inactivity.

But, to place a column of the cord in a state of in-
action, it is not necessary to produce a lesion of the

*This word nutritive cells expresses more than our actual knowl-
edge allows us to affirm, and perhaps it would be preferable to
speak only of the nutritive elements, or still better of the nutritive
centres. It is not demonstrated, in fact, that all the nerve tubes owe
to their connection with a nerve cell all the nutritive activity neces-
sary to the integrity of their structure. As regards the posterior
roots, in particular, all of whose fibres have their nutritive centre in
the intervertebral ganglia, it is well established that a certain num-
ber of these fibres only traverse the ganglion without contracting
any relation with the bipolar cells.
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could only after great labor afford results less precise,
often even very uncertain. L. Tirck, first, sought to
draw from the anatomo-pathological facts which he ob-
served some deductions relative to normal anatomy;
but he is rather anxious to deduce from it, by an in-
terpretation which I do not think sufficiently strict, the
direction of the physiological conductibility of different
fasciculi of the cord. M. Gubler* also understood all
the advantage that normal anatomy could derive from
these facts, when he said in one of the conclusions of his
memoir: “Thus the lines of softening in both directions
(ascending and descending) studied by attentive ob-
servers, will serve to determine the situation and the
arrangement of the sensor and motor fibres in the col-
umns as well as in the nervous centres. Here pathology
will still afford light to anatomy and to physiology.”
Besides, this method is not new: it is only the appli-
cation to the cord of a process employed by Waller in
the study of the peripheral nerves, and which he himself
designated under the name of a “new method for the
anatomical investigation of the nervous system.” It is
by this method that we, have been able to study the
distribution and anastomosing filaments of the nerves.
I think I may say that there would be every advantage
in artificially producing secondary degenerations of the
spinal cord, so as to make an experimental application
of the Wallerian method to the cord.

‘We have already seen that lesions of different parts,
and even of parts very high up in the brain, determine
secondary degenerations which can be traced throughout
the whole length of the spinal cord: these degenerations
also exist exclusively in the antero-lateral columns. We
may therefore conclude that there are tubes in the whole

* Du ramollissement, cérébral atrophique, (Arch. Gen. de Méd.,
1859, t. 11, 6e conclusion.)
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the cord decussate below the pyramids so as to become
located at the posterior part of the lateral column of
the opposite side; that they preserve this position
throughout the whole of their descending course; that
they insensibly become lost in the gray substance, but
that some of them are sufficiently long to attain the in-
ferior extremity of the rachidian axis. This collection
of fibres which pass from the brain to the lateral column
of the opposite side, we will call the decussating or ex-
ternal cerebral fasciculus.

‘We have now built up only a small part of the antero-
lateral columns; the study of degenerations consecutive
to primary lesions of the cord will enable us to complete
the description. We have stated that, when the cord
is compressed at one point, the antero-lateral columns
degenerate below the compressed portion, and that the
alteration, though of but slight extent in the anterior
columns, and in the anterior part of the lateral columns,
is on the contrary very pronounced in the posterior and
external portion of these latter fasciculi, and that in this
situation it extends to the inferior extremity of the cord.
Ameong the tubes which degenerate below the point
compressed, there are some which come from the brain,
and these are the ones of which we have spoken above.
The direct cerebral fasciculi and the decussating cerebral
fasciculi are in truth compressed at one point of their
course, as is the remainder of the cord, and ought to de-
generate in their inferior portion. It results from this,
that at the internal part of the anterior columns, and at
the posterior part of the lateral columns, the descending
degeneration willimplicate the fibres of encephalic origin.
As it is only in this situation that there are any cerebral
fibres, the degeneration of the remaining portion of the
antero-lateral columns interests tubes of another class,
tubes which do not come from the brain. The degener-
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which maps out the degeneration on sections of the
cord, passes on towards the inferior extremity of the
rachidian axis, gradually becoming narrower, we may
conclude that certain medullary fibres descend, following
the posterior part of the lateral columns, and become
lost in the gray substance after going a long distance.
We have already seen that these fibres have their
superior extremity in the gray substance of the cord it-
self; they then establish relations between parts of the
gray axis separated by quite long distances. We will
designate these fibres by the name of long commissural
fibres. ’

In compressions of the cord, the descending degener-
ation does not invade only the internal part of the
anterior columns, and the posterior and external part of
the lateral columns; the granular bodies are met with
in the whole thickness of the antero-lateral column, but
their number diminishes insensibly as we go further
from the point compressed, and they disappear entirely
at quite a short distance below the primary lesion. The
fibres which thus degenerate through the whole sub-
stance of the antero-lateral columns, after a short de-
scending course, are lost in the gray substance of the
cord. They do not come from the brain, but they have
their nutritive cell above the point of compression ; they
then arise from the gray substance of the cord, in which
they also terminate at a short distance below their
origin. "I will denominate them the short commissural
fibres.

Still this is not all: we have seen that in compres-
sions which act upon the cord above the middle of the
dorsal region a slight ascending degeneration of the
posterior part of the lateral columns is observed; that
this degeneration pursues its course in the restiform
bodies, and even in the inferior peduncles of the cere-
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this that these columns contained in their posterior por-
tion, fibres with a centrifugal and fibres with a centri-
petal current. It is possible that the lateral columns
may conduct centripetal impressions: certain physiolog-
ical facts, upon which I may not insist, would tend in-
deed to make us think so. However this may be, this
opinion cannot be legitimately deduced from the ex-
amination of secondary degenerations. We can affirm
only one thing, which is that some of the fibres of the
lateral columns have their nutritive centres at their
superior, and some at their inferior, extremity. But the
degeneration of a tube is not necessarily produced in
the direction of its physiological conductibility: thus
the sensor fibres of the peripheral nerves, the functional
activity of which is exerted in the centripetal direction,
have their nutritive elements at the superior extremity ;
so that the nutritive influence acts in an inverse direc-
tion to the physiological conductibility.

Let us now say a few words about the origin of the
anterior roots, before passing to the study of the posterior
columns. An experiment of Waller, already mentioned,
proves that these roots have their nutritive centre in the
cord. We have seen elsewhere that in compressions of
the cord the anterior roots never degenerate either ahove
or below the point primarily injured; from this we may
conclude that they arise from the gray substance at a
point very near their emergence, and that they run only
a very short course along the antero-lateral column.

The constitution of the posterior columns seems to be
less complex than that of the antero-lateral columns;
but, in fact, their degenerations are not so completely
known. From the special point of view which we take
in this research, we can obtain our information from
only two sources: from the study of compressions of the

cord, and from that of the lesions of the roots.
E
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section of the cord made at the lumbar enlargement, at
a point where it had not yet received any healthy pos-
terior root, showed, upon the section of the posterior
column, quite a large number of tubes, disseminated
through the midst of the sclerosed mass, which had
~ taken the place of the radical fibres. These new tubes
&id not come from the roots; they did not have their
nutritive cell at their superior extremity, since we
know that compressions of the cord do not determine
a descending degeneration in the posterior columns:
we must then admit that they had their origin in
the .gray substance of the inferior part of the cord.
The same may be said of other ascending fibres orig-
inating at different levels of the cord. 'We can demon-
strate this proposition by comparing the form of the
ascending degeneration in cases of compression of the
roots, and in that of compression of the cord itself.
‘When the degeneration is consecutive to a lesion of the
roots, it is mapped out on the sections by a part of an
eflipse, the convexity of the curve being in front; and,
its two extremities resting on the posterior aspect of the
cord, the tissue external to this line is perfectly healthy.
When there is compression of the cord itself, these
ascending radical fibres are injured at one point of their
course and degenerate above the seat of compression;
but the figure which the degeneration presents, upon
sections of the cord, is no longer the same. In place of
a segment of an ellipse, we have a triangle, the base of
which is on the posterior face of the cord and the apex
towards the commissure. This is because the degener-
ation also implicates other fibres which have their
nutritive centre at their inferior extremity in the gray
substance of the cord. These are the medullary fibres
proper, like those which we have pointed out in the
antero-lateral columns. In a case of compression of the
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from one another, separated by the intermediate pos-
terior furrows. Indeed, in a case of compression of the
cord at the upper part of the dorsal region, L. Tarck
has seen the degeneration occupy the external portion
of the posterior columns. Unfortunately, he did not
make sections through the substance of the bulb nor
that of the pons, so that the anatomo-pathological de-
monstration of the continuation of a part of the posterior
columns through the restiform bodies, is completely
wanting. :

To recapitulate, the posterior columns are formed
from fibres which come directly from the posterior roots,
from commissural fibres, and probably also, at the upper
part, from fibres which, following the lateral portions,
reach the brain by the restiform bodies where they
form relations with the ascending fibres of the lateral
' colummns. _

As a conclusion from all that precedes, we state, exclu-
sively upon a basis of pathological anatomy, that we
may consider the cord as essentially constituted by a
gray axis, the different parts of which can doubtless com-
municate with each other even in the gray substance
itself, but whose relations are also established through
its whole length by commissural fibres, some anterior
and others posterior. This gray axis should receive at
its anterior part, and throughout its whole extent, fibres
which come directly from the brain, it should receive
at its posterior part and throughout its whole length,
fibres which come from the ganglia of the posterior roots;
these latter fibres being of two classes, some, direct,
plunge immediately into the gray substance, the others
ascending, only get there after a longer or shorter
course. Then from the gray axis two classes of fibres
should be given off; some should proceed towards the
brain along the posterior part of the lateral columns,
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Fhis: structure of the cord, based entirely upon path-
ological anatomy, is in perfect harmeny with a large
mumber of facts already established by the scalpel and
by the microscope, and affords them complete confirma-
tion ; or rather, this harmony testifies in favor of the
excellence of the method we have pursued.

The: results at which we have arrived determine cer-
tain guestions which were as yet doubtful ; besides they
seem. to us to establish several new facts.

‘What we have said about the incomplete decussation
of the pyramids has been known for a long time, and it
was known in what parts of the antero-lateral column
the fibres, which come from the pyramids, were located;;
but the terminations of these fibres were not so precisely
. determined.

The commissural fibres of the antero-lateral columns
hkad already been admitted by Todd and Sechreeder
Vander Kolk; however we do not think that their dis-
tinction into two classes, according to their length and
the special location of each of them, had been pointed
out.

Notwithstanding the works of L. Tiirck, already pub-
lished for some time, only very vague ideas were held
about the ascending fibres of the lateral columns.

In conformity with the first opinion given by Schreeder
Vander Kolk, we have shown that certain fibres of the
Pposterior roots assist a great deal in the formation of the
posterior columns; but we think that M. Dean has ex-
aggerated their importance in considering the posterior
columns as exclusively formed by these roots. We
have, in fact, proved that there are in these columhs a
large number of commissural fibres admitted by Todd,
by Gratiolet, and by several other anatomists.

As regards the fibres which pass from the cord to the
brain along the posterior columns, pathological anatomy
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it should not be referred to the deuteropathic alteration
of the spinal cord.

It is not the same for the contraction which comes on
at a later period, a symptom almost necessarily consecu-
tive to old cerebral lesions, and to which attention does
not seem to us to have been sufficiently attracted. This
contraction of the paralyzed parts which we almost in.
variably find in cases of hemiplegia of long duration,
seems to us to have been wrongly referred to a chronic
irritation of the brain, due to a contraction of the cica-
trice of the primary seat of disease, or to the progressive
march of an imaginary encephalitis. The cause of this
permanent, tardy contraction seems to us to be in the
eord. Certainly we cannot refer it to the granulo-fatty
alteration of the tubes, an alteration which, as we have
said above, cannot reveal itself by any symptom; be-
sides, at the time when this contraction commences, the
tubes injured in the brain are already destroyed through-
out their whole extent. But the tubes of encephalic
origin are mingled in the cord with other tubes which
arise from the gray substance of the cord itself. These
medullary tubes proper are then plunged into the midst
of a tissue which, after a considerable period from the
commencement of apopleptic symptoms, is the seat of
quite an abundant proliferation of connective tissue. It
is to the irritation of the medullary tubes by this neo-
plastic formation, it is to this secondary sclerosis, that
we think we should refer the later contraction in cases
of hemiplegia.

If this hypothesis is correct, we should meet with
analogous symptoms in all those diseases, whatever be
their nature and their location, which are accompanied
by descending degeneration, with secondary production
of connective tissue in the lateral columns; and these
symptoms should closely resemble those produced by
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This distinction which Todd has established and so
strongly insisted upon, between the early rigidity and:
the tardy contraction is no less 1mportant in a path-
ogenetic than in a clinical point of view. “If the
paralysis had been accompanied by rigidity, says the
English author,* I should have been led to the con-
clusion that the cerebral lesion was of an irritating
nature. 'This rigid state of the paralyzed limb (when
it comes on at the same time as, or very soon after, the
paralysis) is generally seen when some superficial part.
is affected, as the meninges or the surface of the brain,
or when there is a growth from the skull, or a tumor in:
the hemispheres, or in some cases of inflammatory soften-
ing, or in some conditions keeping up a constant irri-
tation; but when there is a simple rupture of the
fibres of a deep-seated part of the brain, as the corpus:
striatum, with or without pressure, there is no irritation,.
and the paralyzed muscles are quite lax” And im
another place ¥ “In the majority of cases the early
rigidity is due to an apoplectic clot. My idea as to
its cause is, that it depends upon a state of irritation,
propagated from: the torn brain to the point of implanta-
tion of the nerves of the affected muscles. But, you will
ask, why is it that in some cases. of clot, the hemiplegia-
will be accompanied with complete relaxation of mums-
cles, while in other cases the rigidity of which I have
spoken exists? The answer to this question is as fol-
lows: In the cases where there is no rigidity, the clot
lies- in the midst of softened brain, and has not in any
degree encroached upon sound brain; but when rigidity
exists, the clot has extended beyond the bounds of the

* Clinical lectures on: paralysis, certain diseases of the brain, and'
other affections of the nervous system, by Robert Bentley Todd:
lee. v.. p. 100; London, 1856.

$R. B. Todd Lectures, 10 and 11 passim.
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fibres which surround the primary seat of disease, and
which have preserved their integrity. According to the
first hypothesis, as the lacerated fibres are destroyed
after the sixth day, they should rapidly cease to be the
seat of any phenomena of excitation. It would then be
to these temporary contractions of the commencement
that we could apply the opinion of M. Gubler* concern-
ing the part of atrophic softening in the cessation of
phenomena of excitation, and in particular of rigidity.

If we may, strictly, consider secondary degenerations
as capable of putting an end to the muscular rigidity
of the commencement, they play an entirely different
part with reference to the later contractions; not, I re-
peat, that we can consider the contraction as the symp-
tomatic expression of the work of granulo-fatty destruc-
tion of the tubes of the cord, nor even that we can
attribute to the granules resulting from this destruction
the power of irritating the neighboring tubes. The
muscles remain flaccid and inert while this process of
atrophy is going on; they only become rigid at a later
period, when the hypergenesis of nucleated elements
commences to appear in the degenerated column.

The later contractions of paralyzed muscles in cases
of hemiplegia, are surely those whose clinical history is
most imperfect; not that they have escaped notice, but
their varieties, the date of their commencement, and
the deformities (often characteristic) which they pro-

* Du Ramollissement cérébral atrophique (Archesis gén. de méd.,
1859.) M. Gubler thus expresses the seventh conclusion of his
Memoir: Clinical observation has as yet taught us nothing of the
particular symptoms of secondary atrophic softenings; but we can
forsee that after them we will observe a cessation of the phenomena
of excitation, such as contraction, provided that the long duration
of the primary affection has not given rise to such changes in the
condition of the muscles as are opposed to the mobility of the
parts.
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arm -are movable and loose, like those of a corpse wihen
the Tigidity has been overcome, are entirely exceptional.
¥t is to these latter that we give the name of flacaid
kemiplegias. We will regard all others as rigid, what-
ever may be the degree of resistance produced by the
muscles, and whatever may be the numher of muscles
- wffected.

In hemiplegias of long duration, it is very rare te
find :all the muscles of one half the bedy paralysed; it
a8 .equally rare to find voluntery motion injured to the
same degree in all the affested museles; it is also ex-
ceptional to find all the paralyzed muscles rigid. The
-contraction in cases of hemiplegia is never general; but
it does mot affect andifferently such and such a musele,
or such and .sueh a group of muscles; on the countvary
it presents :a certain regularity im its determination.

I do mot know that it has ever been observed in the
muscles of the trunk, and it may be said to be limited to
‘the musdcles of the extremities. However, there is per-
-haps an exception to be made for the muscles of the
face. Certain facts have led me to think that the
muscles of the face, paralyzed at the time of the ape-
plectic attack, may afterwards undergo retraction, and
produce a deviation of the features of the side -of the
face opposite to that where the deviation primarily ex-
isted. There are the cases in which the observations
made at the commencement of the affection indicated a
facial paralysis on the same side as the hemiplegia,
with deviation of the features .of the healthy side, and
where, upon examining the patients some years later, I
found that the features were, on the contrary, retracted
on the same side as the paralysis, thus simulating an
alternate paralysis,®* As for the muscles of the .arbit

*8ee Bouchard, Aphasie sans 1ésion de la troisiéme -circonvalu-
‘tion frontale gaudhe, dans comptes-rendus de laSociété de biclogie,
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it may be necessary to attribute it to the contraction
of the pectoralis magnus; however, this latter cause,
though very evident in some cases, should usually be
associated to a certain extent with the action of gravity;
for, besides abduction being impeded, the humerus is
frequently—18 times out of 31—in a more or less pro-
nounced state of rotation inward.*

‘While the muscles of the regions of which I have just
mentioned are contracted in only a slight degree, or even
not at all, the muscles of the arm, of the forearm and
of the hand, are always completely or partially con-
tracted, and, in every case, it is in those parts that the
tardy rigidity is the most pronounced.

The contracted muscles, triumphing over those which
are only paralyzed, produce special and permanent at-
titudes of the limbs; but those remarkable deformities
which we find in old cases of hemiplegia, result not only
from the predominant action of the paralyzed and con-
tracted muscles over those which are attacked by flaccid
paralysis; more frequently, indeed, the deformities are
the result of the contraction of antagonistic groups of
muscles. This is easily demonstrated for the muscles of
the arm and forearm. .

The joints which the contraction has placed in a fixed
position communicate to the observer a notable resist-
ance, whatever be the direction in which he tries to
move them. The elbow, for example, which is usually
semi-flexed in cases of hemiplegia, is sometimes as difficult
to put in a condition of complete flexion as in that of
extension.

Often, however, the forearm presents in both direc-
tions a very limited degree of mobility, compatible with

* We shall see that, out of 31 cases of rigid hemiplegia, I have
12 times seen the arm in adduction, once in abduction, and 19 times
in an indifferent position.

F
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The permanent vicious attitudes in hemiplegias of
long duration are then for the most part the result of
the opposing action of antagonistic groups of muscles
contracted in a relatively greater orless degree. Hence
it is that the position of the limb is generally inter-
mediate between those which would be produced by the
isolated action of these groups of muscles, more or less
flexed or more or less extended, according as the con-
traction is stronger in the flexors or extensors. This
fact is made evident by a symptom which we can pro-
duce at will in certain hemiplegics, and particularly in
those having a unilateral atrophy of the brain resulting
from an affection of that organ, dating back from infancy.
The usual attitude of these patients consists in a flexion
of the forearm with pronation and flexion of the hand
and fingers. If by force we extend the fingers, we see
that at a certain point they come spontaneously and
suddenly as the movement of a spring into a condition
of forced extension, at the same time that the flexion in-
creases in the radio-corpal articulation, and the limb re-
mains in this new posture for an indefinite period. If
we then induce flexion, we at first experience a certain
amount of resistance, then suddenly again the flexion of
the fingers is spontaneously completed, and the hand is
slightly straightened ; thus the primitive attitude is re-
produced. Out of 14 patients in the service of M.
Delasiauve, suffering from cerebral atrophy, I have ob-
served this symptom twice, and I have found it once
with M. Charcot in one of his patients who had cerebral
softening dating back thirteen years.

The 'vicious attitudes produced by permanent con-
traction in hemiplegics are very variable; they are
principally remarkable in the upper extremity. If we
consult the table in which are noted the 31 cases of
rigid hemiplegia upon which this description is based,
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may thus artificially create four varieties, which, accord-
ing to our observations, are distributed in_ the follow-
ing manner: out of 31 cases of rigid hemiplegia, we
find 22 times pronation with flexion of the fingers,
twice pronation with extension of the fingers, 6 times
supination with flexion of the fingers, once supination
with extension of the fingers. Adding now theJcondi-
tion of extension or of flexion of the articulation of the
elbow, we should double the number of these varieties,
but clinically we have only been able to find the six
following varieties:

Flexion of the elbow, pronation and flexion of the fingers, 18 times.
« « % pronation and exten. of the fingers, 2
supination and flexion of the fingers, 6 ¢
supination and exten. of the fingers, 1 ¢
Extension of the elbow, pronation and exten. of the fingers, 3 «
Indifferent position of the elbow, pronation and flexion of
the fingers, ...vvvvvieinnerrrerneeennecseecnnnns 1«

[13 (13 [13

[{3 o« [13

An examination of this table shows that there is no
need of thus multiplying the varieties, and that for the
clinique we should recognize one great type, the type
of flexion characterized by the simultaneous flexion of
the elbow and the flngers, or, in the absence of rigidity
in the elbow joint, by the simple flexion of the fingers.
‘We will also place in this type of flexion, the cases in
which the fingers being extended the flexion of the
~ elbow is so pronounced, that the angle formed by the
arm and the forearm is less than 135 degrees.

Another type much less frequent will be characterized
by the complete extension of the elbow, whatever be
the condition of the fingers, or by the extension of the
fingers, provided that the angle of flexion of the elbow
be more than 185 degrees.

By consulting the table in which the angles of flexion
of the elbow are indicated, we will see that the type of
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domen or against the thorax, and the parts in contact
vary according to the degree of pronation of the fore-
arm. In a first degree, the hand is in contact with the
trunk by its palmar surface; in the second degree, by
its radial edge; in the third, by its dorsal aspect; in
the latter case, the elbow is more or less carried for-
ward.

In the type of extension, we can still find these three
degrees of pronation. The third was not shown by any
of the patients referred to in the table, but it was very
marked in the case of a woman in the service of M.
Charcot, who has recently died from an old softening.
In this woman, the left forearm was completely ex-
tended, the hand flexed at a right angle, and the fingers
firmly folded up in the palm. The movement of rota-
tion had carried the hand directly outward, the ulnar
edge was in front, the radial behind, and this deformity
had been increased by a rotation of the arm which had
brought the olecranon directly in front. In the case of
this woman, whose medulla oblongata I have shown to
the Anatomical Society, the descending degeneration
had advanced to an extent which we rarely find: the
secondary sclerosis of the cord was visible as far as the
inferior extremity of the left lateral columm, and I
should add that the sclerosis reached the meninges to-
wards the middle of the dorsal region, instead of form-
ing a little band, completely surrounded by healthy
white substance. I was then too absolute in stating in
a former part of this work, that no fibre of the decus-
sating encephalic fasciculus came in contact with the
pia mater. In this woman, besides, the flexion of the
fingers was such, that the nails in growing cut the skin
of the palmer surface. This occurrence, which is not
very rare, and which has already been noticed by Todd,*

*Loc. cit., lecture x.
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22 times the limb was in the axis of the thigh without
any appreciable rigidity. These 10 cases of flexion of
the knee coincided 5 times with extension of the hip, 4
times with flexion and once with relaxation .of the coxo-
femoral articulation. The foot was found rigid and out
of its proper position 11 times, 9 times presenting the
type of talipes equinus and twice that of talipes talus.
Of the 9 cases of talipes equinus, 5 were accompanied
by flexion of the knee. The 2 talipes talus coincided
with a considerable degree of flexion in the femoro-
tibial articulation.

At what period and in what manner is this tardy
contraction developed in hemiplegics ?

This is a question which has scarcely been proposed,
and which is far from having been decided. Todd,
who has distinguished so carefully between the preco-
cious and the tardy rigidity, says that he has met
with the latter one year after the apoplectic attack, and
he quotes from M. Andral a case where the contraction
came on three months after the commencement of the
hemiplegia. We may see that in one patient, whose
case is referred to in the table, the flexor muscles of the
fingers were rigid at the end of four months, but in her
case the rigidity had already existed for some time. We
have had an opportunity, in the case of this woman, to
follow the development of the disease from its com-
mencement, and her case is interesting in more than one
respect. She was suddenly attacked at the age of 66
years, with apoplexy with complete loss of conscious-
ness and left hemiplegia, without having presented any
prodromic symptoms. The following day the intelli-
gence had entirely returned, the paralyzed muscles were
flaccid and there was no fever. The temperature of the
rectum varied from morning to evening between 100°
and 98.9°. At the end of eight days the fever came
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arm are the ones usually affected by tardy contraction,
it commences likewise in them. This contraction comes
on gradually and insensibly; this is the reason why we
can hardly ever obtain from the patients information of
any value concerning the time of the appearance of this
symptom. They know that at first their limb did not
offer any resistance to the movements communicated to
it, and that at a later period it was fixed in ome
permanent attitude which ‘could only be altered by
a certain degree of force, but the transition between
these two conditions has been so gradual that usually
it is impossible for them to tell, even approximatively,
the time of the commencement of the contraction. The
determination of this time is almost as difficult for the
physician who is watching the development of the dis-
ease; so that he had better not give the result of his
observations except after quite long intervals, the
changes undergone by the muscles from day to day being
entirely inappreciable. In the preceding case, the con-
traction was evident at the end of two months, but it
already existed before this time, and I may state that,
having inquired into this question of a certain number
of patients, I think I may conclude from their replies
that while the limb was flaccid during the first month,
it already presented a vicious attitude during the third
month. It would then appear that the permanent con-
traction habitually commences in the course of the
second month. It is plain that new investigations are
necessary to determine this point, as yet obscure, in the
symptomatology of hemiplegias.

The contraction commences in the muscles of the fore-
arm; generally the fingers are flexed and the forearm is
pronated ; then, in most cases, the elbow becomes flexed,
and, while the fingers curve more and more, the flexion
of the elbow progressively increases in such a manner,
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atrophy affects unequally the different muscles of a limb,
we can see, as | have found in one case, that by apply-
ing the poles to the muscles which act against the devi-
ation, this deviation, far from diminishing, on the con-
trary increases. In this case, no doubt, the currents
traverse the atrophied muscles and influence their an-
tagonists so as to increase their already predominant
power. :

Once established, the tardy contraction may last for
long years, often during the whole life of the individual,
but sometimes it seems to diminish. Then however, the
muscles cannot undergo a sufficient amount of extension,
and the articulations present certain alterations which
hinder any complete straightening, and the vicious at-
titudes remain ; they are then passive. One might also
ask whether we can hope for a cure of the hemiplegia
when the muscles are already affected by tardy contrac- -
tion. I do not know any fact which can encourage this
hope, and the patients sometimes are deluded with re-
ference to this subject.

Voluntary motion is not always totally abolished in
the paralyzed limbs of hemiplegics, but the contraction
limits and renders more difficult the muscular actions
which are still under the influence of the will. If the
rigidity diminishes, then these movements recover more
liberty, and such a patient who is always to remain
impotent imagines that he sees in this modification the
commencement of his cure.

Some symptoms which have a very great analogy to
these which we have just studied are observed in certain
diseases of the cord which are accompanied by second-
ary sclerosis of the lateral columns, and especially in
cases of compression of that organ. During the first
period which correspond to the granulo-fatty degenera-
tion of the tubes, the paralyzed muscles remain flaceid;
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progressively increased. The legs were strongly flexed
upon the thighs, the thighs were in a state of adduction
with a certain amount of flexion. A considerable
amount of resistance was experienced when we endeav-
ored to extend the contracted limbs, and these attempts:
were very painful to the patient. The sensibility was
preserved; there was a certain degree of hyperasthesia
and some pains in the lumbar regions, with a very pain.
ful feeling of constriction around the abdomen and at -
the base of the lungs. Although purulent during the
last few days of life the urine remained acid until death.
The patient died the eighteenth of January, 1866, about
six months after the commencement of the paralytic
symptoms. The autopsy showed that the cord was
compressed by a cancerous tumor of the first dorsal
vertebra and by a purulent effusion in the canal, ex-
tending from the seventh cervical to the tenth dorsal
vertebra. Independently of the ascending degeneration,
in the cervical region, we found throughout the whole
substance of the lateral columns of the lumbar enlarge-
ment, a considerable number of myelocytes and embryo-
plastic nuclei. The muscles of the posterior portion
of the thigh showed no transverse stris, either by direct
or oblique light; the primitive fibres were studded with
numerous fatty granules, (resisting the action of acetic
acid;) the nuclei of the sarcolemma were extremely
numerous.

In this case also, the contraction commenced about
two months after the début of the paralysis, precisely
at the period when the proliferation of connective tissue
becomes developed in the secondarily degenerated col-
umns. In another case of compression of the cord, by
Pott’s disease, which I examined at the hospital Sainte-
Eugénie, with M. Triboulet, death having taken place
one month and a half after the commencement of the
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we shall have a reason for certain facts which would
otherwise appear inexplicable. Thus, in compressions
of the cord, the contraction of the inferior extremities is
stronger than in hemiplegias, because in the hemiplegia
the secondary sclerosis is only developed in the situation
of one portion of the decussating encephalic fasciculus,
while in the compression of the cord it occupies not only
this entire fasciculus, but a certain number of long com-
missural fibres besides. Thus, also, in hemiplegias, the
superior extremity is most often contracted, and is so to
a greater degree than the lower extremity, because the
decussating encephalic fasciculus is richer in nervous
fibres in the cervical region than in the lumbar region,
where it terminates in a point; the sclerosis, which is
substituted for this fasciculus throughout its whole
length, will therefore be more developed at the level of
the origin of the nerves of the arm than at the point of
departure of the nerves of the pelvic extremity. Thus,
also, may we not say that if the thoracic extremity is
strongly contracted, while the head is not perceptibly
deviated, that it is because the rotator muscles of the
head are partly supplied with nerves from the spinal
accessory which arises from the lateral portions of the
bulb and from the superior extremity of the cord at
points which are not influenced by the secondary sclerosis,
since, in this region, it is limited to the internal part of
the anterior pyramids? But it might be objected that
all hemiplegias are not accompanied by contraction.
We can answer this objection by stating that there are
certain cerebral lesions, as for example superficial lesions
of the convolutions, which are capable of producing
hemiplegia, and which do not determine secondary de-
generation.

We might refer the tardy contraction to other

causes, such as an alteration in the structure of the
e}
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scending degenerations, and more especially to the
secondary sclerosis of the bulb. I refer to the epilepti-
form attacks and to those which are evidently epileptic,
which we often meet with in subjects attacked with
hemiplegia during infancy, and which are not infrequent
in old persons suffering from softening, and in which we
find at the autopsy considerable atrophy of a peduncle,
of the pons and of the bulb. I must confess that this
hypothesis does not as yet appear to me susceptible of
a rigorous demonstration; but it seems to me to be

true, because in one patient suffering from an intense
sclerosis of the bulb from compression of that organ,

the epileptic fits were very strong and very frequent,
and because when we saw him sometimes, a few mo-
ments previous to an attack, the contraction markedly
increased in the paralyzed limb.

‘We very often see in cases of hemiplegia an increase
in the size of the nerves, with vascularity and increased
thickness of the envelope of connective tissue, often
also with a deposit of fatty globules in its interstices,
I do not know whether this kind of hypertrophous
neuritis, to which M. Charcot, and after him M, Cornil,*
have called attention, depends upon secondary degener-
ation of the cord, or whether it is not solely the result
of inertia; at all events, it seems to be connected with
those pains, often quite severe, already pointed out by
Remak, which the hemiplegics feel in the paralyzed arm,
pains which are increased by pressure along the course
of the nerve, and which are often alleviated by the ap-
plication of a blister, as M. Charcot has several times
proved.

As for the alterations of nutrition, such as the atro-

*Note sur les lesions des nerfs et des muscles liées 3 la contrac-
ture tardive et permanente des membres dans les hémiplegies.
(Comptes-rendus de la Société de Biologie, 1863,)
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mediate posterior sulcus establishes between the centri-
petal fibres of the pelvic and those of the thoracic ex-

tremities. Even in cases of compression of the cord in

the cervical region, when the secondary sclerosis also

affects the external fasciculus of the posterior column, it

is probable that we should not find symptoms of ataxy.

In fact, ataxy supposes the destruction of a certain

number of nerve tubes, and secondary sclerosis does not
appear to destroy the healthy tubes which are plunged

into its interior; it only deforms them and may exalt

their activity, but does not annihilate them.

In conclusion, I will state that these cases which I
have gathered at Sainte-Eugénie, with M. Triboulet,
and two others which I have studied at the Salpétriére
with M. Charcot, warrant me in affirming that a cure is
possible, even when the columns of the cord seem to
have undergone secondary degeneration. In these five
cases there was complete paraplegia due to the compres-
sion of the cord hy Pott’s disease. In four cases, sensi-
bility and motion have returned in all their integrity ;
in only one, motion, without having recovered its entire
liberty, nevertheless allows the patient to walk. In this
case the paraplegia was flaccid; in the others it was ac-
companied with contraction. 'We may therefore con-
clude that the nerve tubes of the cord may be regener-
ated like those of the peripheral nerves, not only in the
child but also in the adult, and even when the degener-
ated fasciculi have already been the seat of a hyper-
genesis of nuclear elements.






SECONDARY DEGENERATIONS OF THE SPINAL CORD.

EXPLANATION OF THE PLATE.

Fic. 1. Secondary degeneration of the mesocephale in an old
softening of the right hemisphere. Atrophy and gray eolor of the
right peduncle. Flattening of the Pons Varolii on the right side.
Atrophy and gray color of the right anterior pyramid. Gray dis-
coloration in the left lateral column below the bulb.

Fie. 2. Histological lesions in the first stage of secondary degen-
erations.
a. Granular bodies.

b. Vessel with fatty granulations accumulated in the lym-
phatic sheath. -

¢. The same granulations, but more numerous, in the lym-
phatic sheath at the point of bifurcation.

Fi1e. 8. Histological lesions in the later stages of secondary
degenerations.
a. Myelocyte.

b. Vessel with numerous nuclei and very few fatty granula-
tions in the sheath.

¢. Amyloid body.

Fic. 4. Section of the cord in the dorsal region in a case of old
secondary degeneration of the posterior columns.

ac and a’c. The posterior columns.

bc and bc. The portion of these columns where the tubes
are scanty, separated by the connective tissue of new forma-
tion,

Fie. 5. Sections of the cord in a case of old lesion of the left
hemisphere. The parts colored black indicate the points of loca-
tion of the secondary degeneration.

a. Cervical enlargement.
. Dorsal region.
¢. Lumbar enlargement,

Fia. 6. Descending degeneration in a case of compression of the
cord at the upper part of the dorsal region.
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a. Section made a few centimeters below the compression.
b. Inferior portion of the dorsal region.
¢. Lumbar enlargement.
Fi6. 7. Ascending degeneration in a case of compression of the
cord at the lower part of the dorsal region.
' a. Section made a few centimeters below the compression.
b. Superior portion of the dorsal region.
¢c. Middle of the cervical enlargement.
d. Superior portion of the cervical enlargement.

Fic. 8. Secondary degeneration in a case of compression of the
cauda equina.
a. Inferior portion of the lumbar enlargement.
b. Superior portion of the lumbar enlargement.
c. Middle of the dorsal region.
d. Middle of cervical enlargement.



66
69
50(1
59
70

44

e7
56

67

383!18 ;1
70/8ev. !
42

W ~O X NORWR
W 9WE 9 WHEYE

56/18.y1
7512 y3
66| B ys
51:14 m
79'18 m

76{10 y1
40, 1 y3
é8isev. i

675 2y
69| 1 yi
74.10 yi
66| 3 y1
68 1yl
Lo
77jse2vo ]
72
o7l gﬂ
61
65 B;z
76| 2 71
2n
—_—

14

artic

refe: ’
§

aly










LANE MEDICAL LIBRARY

To avoid fine, this book should be returned
on or before the date last stamped below.







